Viguier have been examined. From the wood oil of M. viellardii the major components were α-pinene (22.4%) and a monoterpene methyl ester, methyl myodocarpate (methyl 3,7-dimethylbicyclo [4,1,0]hept-3-ene-7-carboxylate) (61%), based on the δ-3-carene skeleton. Also present in lesser amounts was the corresponding acid, myodocarpic acid (3,7-dimethylbicyclo[4,1,0]hept-3-ene-7-carboxilic acid) and the corresponding alcohol, myodocarpol (3,7-dimethylbicyclo[4,1,0]hept-3-en-7-yl) methanol), in lesser (<3%) amounts. The bark oil contained β-caryophyllene (13.8%) and a series of long chain fatty alcohols, dodecanol, tetradecanol, hexadecanol, octadecanol and octadec-9-en-1-ol in amounts of 1.4-15% (all but octadecanol >11%). The leaf oil of this species produced a sesquiterpenic oil with the principal components being β-caryophyllene (36%), α-humulene (11.1%) and bicyclogermacrene (10.6%). In M. fraxinifolius, both the wood and bark oils contained a series of long chain alcohols, tetradecanol (30-38%), hexadecanol (23-29%) and octadec-9-en-1-ol (12%) as principal components. In the leaf oil of this species the principal component was β-caryophyllene (63%), with lesser amounts of humulene oxide II (2.9%), isocomene (2.8%) and viridiflorol (1.4%). In M. lanceolatus, the leaf oil was dominated by the monoterpene hydrocarbons α-pinene (22.9%) and δ-3-carene (32.6%). In the wood oil of this species the principal components were geraniol (7.4%), citronellol (4.7%), germacrene-B (7.1%), zingiberine (6.8%) and linalool (6.7%), while in the bark oil they were geraniol (12.4%), citronellol (2.6%), germacrene-B (5.8%), and linalool (6.5%).
The genus Myodocarpus is a member of the family Myodocarpaceae, which also includes the genus Delarbrea. Within this family are 18 species, 12 of Myodocarpus and 6 of Delarbrea. All but one of these species are endemic to New Caledonia. Myodocarpaceae is closely aligned to the family Araliaceae and until recently the two genera were considered members of this family [1, 2] . Myodocarpus species are shrubs or trees which have polymorphic, simple or composed leaves. The fruit of Myodocarpus is a double samara that "simulates fly at rest" and the large terminal inflorescences are umbels arranged in panicles. Myodocarpus occur in rainforests and in maquis on ultramafic substrates. In New Caledonia the genus is known as 'bois carotte' (carrot wood) because of the aromatic smell of its wood. There has been only one previous report on the chemistry of this genus, M. gracillis, from which was obtained deoxypodophyllotoxin, oleanoic and betulinic acids, bornyl p-coumarate and bornyl ferulate [3] .
The wood of M. viellardii Brongn. & Gris produced a terpenic oil (isolated in 0.25% yield, w/w), containing almost exclusively monoterpenes, with the major component being the methyl ester based on the δ-3-carene skeleton (methyl 3,7-dimethylbicyclo [4, 1, 0] hept-3-ene-7-carboxylate) (61.5%), for which we propose the trivial name methyl myodocarpate. This compound, as well as the acid and alcohol derivatives, have been previously described in studies on δ-3-carene biotransformations in mammals [4, 5] . Methyl myodocarpate was accompanied by lesser amounts of α-pinene (22.4%), citronellic acid (1.1%) and a compound suspected of being myodocarpic acid (3,7-dimethylbicyclo [4, 1, 0] hept-3-ene-7-carboxylic acid) (3.9%). The full list of compounds identified in the wood oil is given in Table 1 . A pure sample of methyl myodocarpate was isolated after allowing the pinenes to evaporate at room temperature for 12 h. The structure of methyl myodocarpate ( Figure 1 and Table 2 ) was determined from 1 H, 13 C, HSQC, HMBC, COSY and NOESY ( Figure 2 ) NMR experiments, 70 eV EI mass spectral measurements, IR spectroscopy, and high resolution accurate mass measurements.
Methyl myodocarpate was hydrolyzed to myodocarpic acid, and the methyl ester was reduced to the corresponding alcohol, myodocarpol (3,7-dimethylbicyclo[4,1,0] hept-3-en-7-yl) methanol, with LiAlH 4 . The mass spectrum of myodocarpic acid was consistent with the proposed structure of the methyl ester. The ester/carboxylic acid group is on the same side of the cyclopropane ring as the two cyclopropane hydrogens. The wood oil (65% methyl myodocarpate) showed a band in the I.R. spectrum at 1712 cm The bark oil of M. viellardii, apart from the sesquiterpene β-caryophyllene (13.8%), was composed of long chain aliphatic alcohols. The principal alcohols were dodecanol (14.3%), tetradecanol (13.3%), hexadecanol (11.6%), octadecanol (1.4) and octadec-9-ene-1-ol (7.2%). The yield of oil was 0.034%. The complete list is given in Table 1 .
The leaf oil of M. fraxinifolius Brongn. & Gris contained β-caryophyllene (63%) as its principal component. This was accompanied by lesser amounts of humulene oxide II (3.9%), isocomene (2.8%) and viridiflorol (1.4%). Also present were several oxygenated sesquiterpenes (accounting for approximately 10%) and several sesquiterpene hydrocarbons amounting to 3% of the oil. The oil yield of the leaf oil was 0.08%. The list of components identified is given in Table 1 . Both the wood and bark oils of M. fraxinifolius were similar. The principal components were a mixture of long chain aliphatic alcohols, with 1-dodecanol (9.6% bark, 10.7% wood), 1-tetradecanol (37.1% bark, 30.6% wood), 1-hexadecanol (23.3% bark, 28.2% wood), 1-octadecanol (3.1% bark, 5.3% wood) and octadec-9-en-1-ol (13.2% bark, 12.1% wood). Also present were small amounts of β-caryophyllene (1.9% bark, 0.3% wood) and caryophyllene oxide (2.0% bark, 2.1% wood). The oil yields were bark, 0.06% and wood, 0.137%. The complete list of components is given in Table 1 .
M. lanceolatus Dubard & R.
Viguier produced a leaf oil that was dominated by monoterpenes. The principal components were the hydrocarbons α-pinene (22.5%) and δ-3-carene (31.6%). These were accompanied by lesser amounts of β-pinene (5.6%), limonene (1%), α-thujene (1.4%) and α-terpineol (1.3%). The main sesquiterpenes detected were β-caryophyllene (1.9%), germacrone (2.5%) and several unidentified oxygenated sesquiterpene of formulae C 15 H 20 O and C 15 H 22 O 2 , which in total accounted for approximately 10% of the oil. A list of components identified is given in Table 1 . The oil yield was 0.30%.
Both wood and bark of this species presented complicated oils, which were mixtures of mono-and sesquiterpenes, with a significant number of oxygenated sesquiterpenes remaining unidentified. The quantities detected were similar in both wood and bark oils. The main monoterpenes identified were linalool (6.5% bark, 6.7% wood), α-terpineol (3.8% bark, 2.6% wood), citronellol (2.6% bark, 4.8% wood) and geraniol (12.4% bark, 7.4% wood), and the sesquiterpenes zingiberene (0.8% bark, 6.8% wood), E-β-farnesene (2.1% bark, 3.2% wood), germacrene-B (5.8% bark, 7.1% wood), γ-elemene (1.3% bark, 3.0% wood) and a number of unidentified oxygenated sesquiterpenes (1-7%). The oil yields were: bark 0.45% and wood 0.06%. Full details of the compounds detected are given in Table 1 .
The presence of long chain alcohols in plants is not common. They have been shown to occur in the branches and flowers of Periploca laevigata ssp. angustifolia [6] , Eucalyptus species [7] and Peanut varieties [8] . In Myodocarpus species, they have previously been found in the wood and/or bark of the species. They have also been found in various types of honey [9] . It is, though, not a common occurrence. Noumea, New Caledonia. All leaves used for extraction were collected from adult plants. Within any one collection there was a gradation in the size of leaf, which was assumed to relate to the age of the leaf and/or the leaf position within the seasonal growth flush. They were not treated differently.
Experimental

Isolation of oils:
The essential oils were produced by hydrodistillation of lots of 200-300 g of fresh leaves, wood and barks using a Clevenger-type apparatus for 15 h. After decantation, the oils were dried over anhydrous sodium sulfate and stored in dark vials in a fridge at 4°C.
Methyl myodocarpate:
A pure sample of methyl myodocarpate was isolated after allowing the pinenes to evaporate at room temperature for 12 h.
Myodocarpic acid:
The oil of Myodocarpus viellardi (0.512 g) was refluxed in a solution of sodium hydroxide (2M, 5 mL) and methanol (2 mL) for 2 h. The solution was then cooled and extracted with npentane (2 x 8 mL). The solution was acidified with hydrochloric acid (2M, 8 mL) and extracted with n-pentane (3 x 8 mL) and diethyl ether (2 x 8 mL). These solutions were then separately dried with sodium sulfate and the solvent allowed to evaporate at room temperature to yield myodocarpic acid (0.110 g and 0.02 g respectively), both showing only 1 peak on GCMS and giving an identical mass spectrum to that obtained from the myodocarpic acid peak in the wood oil of this species. Both mass and NMR spectra are comparable with those previously reported [4] .
[α] NMR: see Table 2 Myodocarpol: The following manipulations were performed under an atmosphere of N 2 using dry diethyl ether obtained from a PuraSolv solvent purification system. Methyl myodocarpate (298 mg, 1.65 mmol) ([α] D 25 -10.7° (c 0.03, n-pentane)) was dissolved in diethyl ether (20 mL) and added to a suspension of LiAlH 4 (106 mg, 2.79 mmol) in diethyl ether (30 mL) chilled to 0 o C. The mixture was allowed to warm to room temperature over 20 h with continuous stirring. Deionised water (20 mL) was carefully added, the solution then acidified with dilute HCl (1 M, 20 mL) and the mixture vigorously stirred for 30 min. The biphasic mixture was then extracted with dichloromethane (3 x 40 mL), which was dried over Na 2 CO 3 and the volatiles removed in vacuo to yield a clear Component identifications: Analytical gas chromatography (GC) was carried out on a Shimadzu GC17A gas chromatograph with a BP-20 column (60 m x 0.25 mm x 0.25 µm), which was programmed from 50-220ºC at 3ºC/min with helium as the carrier gas. Injector and detector were both set at 220ºC. GC integrations were performed on a SMAD electronic integrator. GCMS was carried out on a Shimadzu GCMS-QP5000 mass spectrometer operating at 70 eV ionization energy. The GC column used was a BP-20 (30 m x 0.25 mm x 0.25 µm) programmed from 35 to 220ºC at 3ºC/min with helium as the carrier gas. Injector temperature was 250°C. Some analyses were also carried out by GCMS on a DB-5 column, 30 m x 0.25 mm x 0.25 µm, programmed from 35 to 250°C at 5°C/min, with helium as carrier gas and mass spectrometer conditions as for the previous column. Mass spectra were recorded in electronic impact (EI) mode at 70 eV, scanning the 41-450 m/z range. Interface and source temperature were 250ºC and 220ºC, respectively, with 1 scan/sec cycle time. Compounds were identified by their GC retention time and retention indices relative to n-alkanes [10] [11] [12] [13] [14] [15] [16] [17] [18] and by comparison of their mass spectra with published spectra [10] [11] [12] [13] [14] [15] [16] [17] [18] . NMR general characterization analyses were conducted using a Bruker Avance III 600 spectrometer with a 
